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COMMUNICATING BETWEEN WIRELESS 
COMMUNITIES 

TECHNICAL FIELD 

The technical ?eld relates generally to Wireless communi 
ties, and more particularly to communicating between Wire 
less communities. 

BACKGROUND 

Given the substantial increase in use of Wireless devices 
Which are operable to access the Internet, such as laptops, 
personal digital assistants, and cellular phones, the number of 
Wireless communities, public as Well as private, has groWn 
considerably. For example, it is not uncommon to Walk into 
any Well knoWn coffee shop and see people accessing the 
Internet via a Wireless community made available by the 
coffee shop. 

The prevalence of these Wireless communities represents 
an important trend that users are no longer satis?ed With only 
being able to access the Internet from their desk or home. 
Instead, users are demanding information services Wherever 
they go. The Wireless communities alloW users to access the 
Internet at different locations and possibly communicate With 
other users via email. HoWever, outside of email, a Wireless 
community typically does not alloW a user to communicate 
With other users in different Wireless communities. 

SUMMARY 

According to an embodiment, a message is received from a 
?rst Wireless node in a ?rst Wireless community. The message 
is for a second Wireless node in a second Wireless community. 
Location information for the second Wireless node is deter 
mined using a distributed hash table (DHT) overlay netWork. 
The message is routed to a second Wireless community using 
the location information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various features of the embodiments can be more fully 
appreciated, as the same become better understood With ref 
erence to the folloWing detailed description of the embodi 
ments When considered in connection With the accompanying 
?gures, in Which: 

FIG. 1 illustrates a system, according to an embodiment; 
FIG. 2 illustrates a How chart of a method for communi 

cating betWeen Wireless communities, according to an 
embodiment; 

FIG. 3 illustrates a peer-to-peer communications model, 
according to an embodiment; 

FIG. 4 illustrates an exemplary computer system for a 
peer-to-peer node, according to an embodiment; and 

FIG. 5 illustrates an exemplary computer system for a 
Wired node, according to an embodiment. 

DETAILED DESCRIPTION 

For simplicity and illustrative purposes, the principles of 
the embodiments are described. Moreover, in the folloWing 
detailed description, references are made to the accompany 
ing ?gures, Which illustrate speci?c embodiments. Electrical, 
mechanical, logical and structural changes may be made to 
the embodiments Without departing from the spirit and scope 
of the embodiments. 
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2 
1. System OvervieW 

FIG. 1 illustrates a system 100 including Wireless commu 
nities 110a . . . 11 connected via a peer-to-peer netWork 120. 

The Wireless communities 110a . . . 11 each typically include 

a plurality of Wireless devices that communicate using a 
Wireless protocol and that are Within a predetermined range. 
For example, the Wireless community 110a includes a plural 
ity ofWireless devices 111a . . . x. Examples ofthe Wireless 

devices 111a . . . x include cellular phones, personal digital 

assistants, laptops, etc. Each of the Wireless devices 111a . . . 

x is Within range of a Wireless netWork for the Wireless com 
munity 110a and each Wireless device 111a . . . x communi 

cates With other members of the Wireless community 110 
using the same Wireless protocol. For example, each of the 
Wireless devices 110a . . . x includes a Wireless interface using 

the 802.1 lg Wireless protocol. 
Another example of a Wireless community in the system 

100 is the Wireless community 11011 including the Wireless 
devices 118a . . . g. The Wireless devices 118a . . . g may 

communicate using a Wireless protocol different from the 
Wireless community 110a, such as Bluetooth. In this 
example, the Wireless communities 110a and 11011 may be 
Within range of each other, but the members of the different 
communities cannot communicate directly With each other 
because they are using different Wireless protocols. Altema 
tively, the Wireless communities 110a and 11011 may use the 
same Wireless protocol. HoWever, the Wireless communities 
110a and 11011 may not be Within range of each other. Thus, 
the members of the different communities cannot communi 
cate directly With each other. 

2. Wireless Device Registration With the DHT Overlay Net 
Work 

According to an embodiment, the system 100 includes a 
DHT overlay netWork 130 overlaying the peer-to-peer net 
Work 120 and providing a location and routing services alloW 
ing members of different Wireless communities to communi 
cate With each other. The DHT overlay netWork 130 and the 
location and routing services are described in further detail 
beloW. Each of the Wireless communities 110a . . . 11 may 

include a Wired node providing an interface to the DHT 
overlay netWork 130. For example, the Wireless community 
110a includes a Wired node 11411 With a Wireless interface 
115a supporting 802.1 lg for communicating With the other 
members of the Wireless community 110a, such as the Wire 
less devices 111a . . . x. The Wired node 114a may include a 

second interface 11611 for communicating With the peer-to 
peer netWork 120, Which may include nodes in the Internet. 
The second interface 116a may include an interface, such as 
a cable modem, DSL modem, or a T1 interface. The second 
interface 116a may be an interface to the peer-to-peer net 
Work 120 through a local Internet service provider. A similar 
Wired node 11411 is shoWn for the Wireless community 11011, 
including a Wireless interface 11511 for communicating With 
the members of the Wireless community 11011, such as the 
Wireless devices 118a. . . g, and including a second interface 

11611 connecting the Wired node 11411 to the peer-to-peer 
netWork 120. 
The nodes 114a and 11411 are referred to as Wired nodes. 

Wired nodes are nodes that may not be mobile like the Wire 
less devices 111a . . . x and 11811 . . . g. The Wireless devices 

111a . . . x and 118a. . .g may be transient, such that theyjoin 

and leave Wireless communities frequently. The Wired nodes 
114a and 11411 are typically ?xed and may not leave their 
respective Wireless communities unless the Wired nodes 114a 
and 11411 are being replaced or serviced. HoWever, it Will be 
apparent to one of ordinary skill in the art that a mobile 
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wireless device with two interfaces, such as the interfaces 
115a and 11611, may be used for a wired node. Also, the wired 
nodes 114a . . . n communicate with the peer-to-peer network 

120, which includes many wired nodes. 
The DHT overlay network 130 is used for storing location 

information for members of wireless communities and for 
routing. DHT overlay networks are logical representations of 
an underlying physical network, such as the peer-to-peer 
network 120. The DHT overlay network 130 provides, among 
other types of functionality, data placement, information 
retrieval, and routing. DHT overlay networks have several 
desirable properties, such as scalability, fault-tolerance, and 
low management costs. Some examples of DHT overlay net 
works that may be used in the embodiments include content 
addressable-network (CAN), PASTRY, and CHORD. A DHT 
overlay network provides a hash table abstraction that maps 
keys to values. For example, data is represented in an overlay 
network as a (key, value) pair, such as (K1, V1). K1 is deter 
ministically mapped to a point P in the overlay network using 
a hash function, e.g., P:h(K1).An example of a hash function 
is checksum or a space ?lling curve when hashing to spaces of 
different dimensions. The key value pair (K1, V1) is then 
stored at the point P in the overlay network, which may 
include a node owning the Zone where point P lies depending 
on the type of DHT overlay network being used. The same 
hash function is used to retrieve data, and this hash function is 
used by all the nodes in the DHT overlay network. For 
example, the hash function is used to calculate the point P 
from K1. Then, the data is retrieved from the node for the 
point P. 

Overlay routing may be performed by the nodes in the 
DHT overlay network 130 according to the type of overlay 
network being used. For example, for CAN a node in the 
overlay network determines whether a message received is 
destined for that node. If not, the node routes the message to 
its neighbor towards the destination node. 

The DHT overlay network 130 includes nodes 131 in the 
peer-to-peer network 130. The peer-to-peer network 120 may 
also include nodes outside the DHT overlay network 130, 
such as shown in FIG. 1. The nodes 131 in the DHT overlay 
network store location information for the members of the 
wireless communities 110a . . . 11. When a wireless device 

joins a wireless community, the wireless device registers with 
the DHT overlay network 130, resulting in location informa 
tion for the registering device being stored at one or more of 
the nodes 131. 

For example, the wireless device 111a joins the wireless 
community 11011. The wireless device 111a transmits its 
unique ID to the wired node 114a. Each member of a wireless 
community including a new member joining a wireless com 
munity is represented by a unique ID. The unique ID may be 
assigned by the location service or selected by a user. The 
wired node 114a hashes the unique ID of the wireless device 
11111 to identify a node in the DHT overlay network 130, such 
as the node 13111. The wired node 114a transmits to the node 
13111 in the DHT overlay network 130 the unique ID of the 
wireless device 111a, an address of the wired node 114a, such 
as an IP address, and possibly a name of the wireless com 
munity 11011. The name of the wireless community may not 
be used because the wireless community is located and may 
be referenced by the IP address of the wired node for the 
wireless community. An example of the location information 
for the wireless device 111a may include <ID for wireless 
device 111a, IP address of the node 114a, wireless commu 
nity 110a>. This location information is transmitted by the 
wired node 11411 to the node 13111 for storage in the node 
131a. 
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4 
Location information is stored in the DHT overlay network 

130 for each member of the wireless communities 110a . . . n. 

Whenever a mobile device moves to a new wireless commu 

nity, its location information in the DHT overlay network 130 
is updated. As the wireless devices keep moving, the wired 
infrastructure, which includes the DHT overlay network 130 
and the wired nodes in the wireless communities, may repli 
cate location information for at least some of the wireless 
devices in close proximity to the wireless devices. For 
example, location information for the wireless device 11111 is 
stored in the node 13111. The wired node 114a determines that 
there is a high latency, for example greater than a predeter 
mined threshold, when communicating with the node 13111. 
The wired node 114a also measures latency to other nodes in 
the DHT overlay network that it has communicated with, such 
as the nodes 131!) and 13111. The wired node 114a sends a 
request to the node 131!) because it has the lowest latency. The 
node 131!) may then store the location information for the 
wireless device 111a, and the wired node 114a may commu 
nicate with the node 131!) when it needs to determine the 
location of the wireless device 11111, as it may move from 
wireless community to wireless community. The wired node 
114a may store a list of all the nodes in the DHT overlay 
network 130 that store location information for wireless 
devices that are or were members of the wireless community 
110a. 

3. Communicating Between Wireless Communities 
Wireless devices in different communities may use the 

location and routing services provided by the DHT overlay 
network 130 to communicate with each other. For example, 
the user of the wireless device 111a wants to send a message 
to the wireless device 11811. The wireless device 111a trans 
mits a request using the local wireless protocol to the wired 
node 114a including the message and the unique ID of the 
wireless device 11811. It is assumed the unique ID of the 
wireless device to receive the message is known. The wired 
node 114a hashes the unique ID of the wireless device 11811 
to identify a node in the overlay network 130 storing location 
information for the wireless device 11811, which may be the 
node 13119. 
The wired node 114a may already store an identi?cation of 

the node storing the location information for the wireless 
device 118a, because that wireless device 118a may have 
previously been a member of the wireless community 110a. 
Thus, the wired node 114a may simply reference its local 
storage to determine the identity of the node 13 1b, which may 
include an IP address of the node 13119. The wired node 114a 
may reference its local storage for location information 
before hashing an ID to determine where location informa 
tion is stored in the DHT overlay network 130. 

After the node 131!) in the DHT overlay network 130 
storing the location information for the wireless device 11811 
is identi?ed, the wired node 114a transmits the message to the 
node 131!) using overlay routing. The node 131!) receives the 
message and forwards the message to the wired node 11411 for 
the wireless community 11011. For example, the location 
information for the wireless device 118a may include the IP 
address of the wired node 114n. Thus, IP routing is used to 
transmit the message from the node 131!) to the wired node 
11411. The wired node 114n then uses the protocol of the 
wireless community 11011 to transmit the message to the 
wireless device 11811. For example, the wired node 114n may 
broadcast the message to all the wireless devices in the wire 
less community 114n. Alternatively, the message may be 
unicast to the wireless device 11811. If a wireless device 
desires to communicate with a wireless device in its own 



US 7,643,458 B1 
5 

community, instead of using the location service of the DHT 
overlay network 130, local protocol may be used for commu 
nicating between devices within the same wireless commu 
nity, such as is known in the art. 

In another embodiment, instead of transmitting the mes 
sage to the DHT overlay network 130 and then forwarding the 
message to the wired node of the wireless community where 
the receiving wireless device is located, the location informa 
tion is transmitted back to the source. For example, the wired 
node 114a receives the location information for the wireless 
device 11811 from the node 13119. The wired node 114a then 
transmits the message to the wired node 11411 for the wireless 
community 110n using the location information for the wire 
less device 118a. 

FIG. 2 illustrates a ?ow chart of a method for transmitting 
information between wireless communities, according to an 
embodiment. FIG. 2 is described with respect to the system 
100 shown in FIG. 1 by way of example and not limitation. 
At step 201, the wired node 114a receives a message from 

a ?rst wireless node 11111 in a ?rst wireless community 110a, 
wherein the message is for a second wireless node 11811. A 
node as used herein is any type of computer system, which 
can be wired, such as the wired nodes 114a . . . n or one or 

more of the nodes 131 in the DHT overlay network 130. A 
node may also be wireless, such as the wireless devices in the 
wireless communities 110a . . . 110n. 

At step 202, the wired node 114a determines location 
information for the second wireless node 118a using the DHT 
overlay network 130. For example, the wired node 114a 
hashes a unique ID for the wireless node 11811 to identify a 
node in the DHT overlay network 130, such as the node 131!) 
storing the location information. Prior to hashing the ID of the 
wireless node 11811, the wired node 114a may determine 
whether the location information for the wireless device 1 1811 
or the identity of the node in the DHT overlay network 130 
storing the location information for the wireless device 118a 
had previously been stored in local storage for the wired node 
114a. 
At step 203, the wired node 114a routes the message to the 

second wireless community 110n including the second wire 
less node 118a using the location information. In one embodi 
ment, the message is routed via the DHT overlay network 130 
to the node 131!) and the node 131!) uses the location infor 
mation to route the message to the second wireless commu 
nity 1 1 011. In another embodiment, the wired node 1 14a trans 
mits a request for the location information to the DHT overlay 
network 130, which is routed via the DHT overlay network 
130 to the node 13119. The node 131!) receives the request and 
transmits the location information for the wireless node 11811 
to the wired node 11411. The wired node 114a uses the loca 
tion information to route the message to the second wireless 
community 110n. 

FIG. 3 illustrates a peer-to-peer communications model 
that may be used by the underlying physical network, such as 
the peer-to -peer network 120 shown in FIG. 1, according to an 
embodiment. Peer-to-peer networks are commonly used as 
the underlying physical network for DHT overlay networks. 
The peer-to-peer network 120 includes a plurality of nodes 
131a . . . n functioning as peers in a peer-to-peer network. The 

nodes 131a . . . 11 exchange information among themselves 

and with other network nodes over a network 320. The nodes 
131a . . . 11 may also determine which nodes 131a . . . n 

perform other functions of a peer in a peer-to-peer network, 
such as overlay functions, object search and retrieval, object 
placement, storing and maintaining tables including location 
information for wireless devices in the wireless communities 
110a. . . 11 shown in FIG. 1, etc. The nodes 131a. . . 11 may be 
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6 
computer systems, such as servers, personal computers, per 
sonal digital assistants, laptop computers, workstations, and 
other similar devices that have a network interface. The nodes 
131a . . . 11 may be further operable to execute one or more 

software applications (not shown) that include the capability 
to share information (e.g., data, applications, etc.) in a peer 
to-peer manner and the capability to operate as nodes in the 
DHT overlay network 130. 
The network 320 may be operable to provide a communi 

cation channel among the nodes 131a . . . n. The network 320 

may be implemented as a local area network, wide area net 
work or combination thereof. The network 320 may imple 
ment wired protocols, such as Ethernet, token ring, etc., wire 
less protocols, such as Cellular Digital Packet Data, Mobitex, 
IEEE 302.1 lb, Bluetooth, Wireless Application Protocol, 
Global System for Mobiles, etc., or a combination thereof. 
Some of the information that may be stored in the nodes 

131a . . . n is shown for node 13111. The node 131a stores a 

DHT overlay routing table 331 and a location information 
table 332. The location information table 332 may include the 
location information for each wireless device having an ID 
that is hashed to the node 13111. The location information for 
a wireless device may be a unique wireless device ID, a 
wireless community ID (e. g., IP address of a wired node), and 
possibly other information associated with the location of a 
wireless device, such as a wireless community name, etc. 

FIG. 4 illustrates an exemplary block diagram of a com 
puter system 400 that may be used as a node in the peer-to 
peer network 120 shown in FIGS. 1 and 3. The computer 
system 400 includes one or more processors, such as proces 
sor 402, providing an execution platform for executing soft 
ware. 

Commands and data from the processor 402 are commu 
nicated over a communication bus 404. The computer system 
400 also includes a main memory 406, such as a Random 
Access Memory (RAM), where software may reside during 
runtime, and a secondary memory 408. The secondary 
memory 408 includes, for example, a hard disk drive 410 
and/or a removable storage drive 412, representing a ?oppy 
diskette drive, a magnetic tape drive, a compact disk drive, 
etc., or a nonvolatile memory where a copy of the software 
may be stored. The secondary memory 408 may also include 
ROM (read only memory), EPROM (erasable, programmable 
ROM), EEPROM (electrically erasable, programmable 
ROM). In addition to software, routing tables, and location 
information tables may be stored in the main memory 406 
and/or the secondary memory 408. The removable storage 
drive 412 reads from and/or writes to a removable storage unit 
414 in a well-known manner. 

A user interfaces with the computer system 400 with one or 
more input devices 48, such as a keyboard, a mouse, a stylus, 
and the like. The display adaptor 422 interfaces with the 
communication bus 404 and the display 420 and receives 
display data from the processor 402 and converts the display 
data into display commands for the display 420. A network 
interface 43 0 is provided for communicating with other nodes 
via the network 320 shown in FIG. 3. 

FIG. 5 illustrates an exemplary block diagram of a com 
puter system 500 that may be used as a wired node, such as the 
wired node 11411. The computer system 500 includes one or 
more processors, such as processor 502, providing an execu 
tion platform for executing software. 
Commands and data from the processor 502 are commu 

nicated over a communication bus 505. The computer system 
500 also includes a main memory 506, such as a Random 
Access Memory (RAM), where software may reside during 
runtime, and a secondary memory 508. The secondary 
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memory 508 includes, for example, a hard disk drive 510 
and/or a removable storage drive 512, representing a ?oppy 
diskette drive, a magnetic tape drive, a compact disk drive, 
etc., or a nonvolatile memory Where a copy of the softWare 
may be stored. The secondary memory 508 may also include 
ROM (read only memory), EPROM (erasable, programmable 
ROM), EEPROM (electrically erasable, programmable 
ROM). In addition to software, one or more tables 550 includ 
ing latency measurements and location information may be 
stored in the main memory 506 and/or the secondary memory 
508. The tables 550 may include latency measurements for 
latency to each node 131 in the DHT overlay netWork 130 that 
the Wired node 11411 has previously communicated With. The 
latency measurements may be used to select a node in the 
DHT overlay netWork 130 for replicating location informa 
tion for a Wireless device. The tables 550 may also include 
location information that the Wired node 11411 has received 
based on past requests for location information sent to the 
DHT overlay netWork 130. The removable storage drive 512 
reads from and/or Writes to a removable storage unit 515 in a 
Well-knoWn manner. 

A user interfaces With the computer system 500 With one or 
more input devices 58, such as a keyboard, a mouse, a stylus, 
and the like. The display adaptor 522 interfaces With the 
communication bus 505 and the display 520 and receives 
display data from the processor 502 and converts the display 
data into display commands for the display 520. 

The computer system 500 includes a Wireless interface 531 
for communicating With Wireless devices in the Wireless com 
munity, and a netWork interface 530 for communicating With 
other nodes via the netWork 320 shoWn in FIG. 3. 

It Will be apparent to one of ordinary skill in the art that one 
or more of the components of the computer systems 400 and 
500 may not be included and/or other components may be 
added to the computer systems 400 and 500 as is knoWn in the 
art. The computer systems 400 and 500 shoWn in FIGS. 4 and 
5 are provided as examples of possible computing platforms 
that may be used for these devices, and other types of com 
puting platforms may be used as is knoWn in the art. 
One or more of the steps of the method 300 may be imple 

mented as softWare embedded on a computer readable 
medium and executed on one or more of the computer sys 
tems 400 and 500 as described above With respect to the 
method 300. Other steps performed by a Wired node may 
include determining Whether a message received from a ?rst 
Wireless node in a ?rst Wireless community is for a second 
Wireless node not in the ?rst Wireless community; and deter 
mining location information for the second Wireless node 
using a DHT overlay netWork in response to the message 
being for the second Wireless node. Also, location informa 
tion may be replicated in the DHT overlay netWork 130 by 
identifying one or more nodes in the DHT overlay netWork to 
store location information based on latency to the nodes. 
The steps may be embodied by a computer program, Which 

may exist in a variety of forms both active and inactive. For 
example, they may exist as softWare program(s) comprised of 
program instructions in source code, object code, executable 
code or other formats for performing some of the steps. Any 
of the above may be embodied on a computer readable 
medium, Which include storage devices and signals, in com 
pressed or uncompressed form. Examples of suitable com 
puter readable storage devices include conventional com 
puter system RAM (random access memory), ROM (read 
only memory), EPROM (erasable, programmable ROM), 
EEPROM (electrically erasable, programmable ROM), and 
magnetic or optical disks or tapes. The computer readable 
medium may include the memory 406, 506 and/or 408 and 
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8 
508 described above With respect to FIGS. 4 and 5. Examples 
of computer readable signals, Whether modulated using a 
carrier or not, are signals that a computer system hosting or 
running the computer program may be con?gured to access, 
including signals doWnloaded through the Internet or other 
netWorks. Concrete examples of the foregoing include distri 
bution of the programs on a CD ROM or via Internet doWn 
load. In a sense, the Internet itself, as an abstract entity, is a 
computer readable medium. The same is true of computer 
netWorks in general. It is therefore to be understood that those 
functions enumerated above may be performed by any elec 
tronic device capable of executing the above-described func 
tions. 

Those skilled in the art Will readily recogniZe that various 
modi?cations to the described embodiments may be made 
Without departing from the true spirit and scope of the 
embodiments. The terms and descriptions used herein are set 
forth by Way of illustration only and are not meant as limita 
tions. Those skilled in the art Will recogniZe that these and 
other variations are possible Within the spirit and scope as 
de?ned in the folloWing claims and their equivalents. 

What is claimed is: 
1. A method comprising: 
registering nodes in a ?rst Wireless community in a DHT 

overlay netWork storing location information for a plu 
rality of Wireless communities, each Wireless commu 
nity including a plurality of Wireless devices that are 
con?gured to communicate With each other using a 
Wireless protocol When Within a predetermined range, 
Wherein registering includes storing location informa 
tion for the ?rst Wireless community in the DHT overlay 
netWork for any neW nodes joining the ?rst Wireless 
community, such that the DHT overlay netWork is main 
tained With current location information for Wireless 
nodes as the Wireless nodes move from one Wireless 
community of the plurality of Wireless communities to 
another the ?rst Wireless community of the plurality of 
Wireless communities; 

receiving a message from a ?rst Wireless node in the ?rst 
Wireless community, the message being for a second 
Wireless node; 

determining location information for a second Wireless 
community of the plurality of Wireless communities of 
Which the second Wireless node is a member using the 
DHT overlay netWork; and 

routing the message to a second Wireless community 
including the second Wireless node using the location 
information for the second Wireless community. 

2. The method of claim 1, Wherein determining location 
information for the second Wireless node using a DHT over 
lay netWork further comprises: 

determining a location of the second Wireless community 
using the DHT overlay netWork, the DHT overlay net 
Work being a logical representation of an underlying 
Wired, peer-to-peer netWork. 

3. The method of claim 2, Wherein determining a location 
of the second Wireless community using the DHT overlay 
netWork further comprises: 

hashing a unique ID for the second Wireless node; and 
identifying a node in the DHT overlay netWork storing the 

location of the second Wireless community based on the 
hashed unique ID. 

4. The method of claim 3, Wherein routing the message to 
a second Wireless community including the second Wireless 
node using the location information further comprises: 
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transmitting the message to the identi?ed node via the 
DHT overlay network, such that the identi?ed node is 
operable to forward the message to the second wireless 
community. 

5. The method of claim 3, wherein muting the message to 
a second wireless community including the second wireless 
node using the location Information further comprises: 

transmitting a request for the location information for the 
second wireless node to the identi?ed node via the DHT 
overlay network; and 

transmitting the message to the second wireless commu 
nity using the location information received from the 
identi?ed node in response to the request. 

6. The method of claim 1, further comprising: 
receiving the message from the ?rst wireless node at a 

wired node in the ?rst wireless community using a ?rst 
wireless protocol; 

transmitting the message to a node in the DHT overlay 
network storing the location information for the second 
wireless node; 

receiving the message from the node in the DHT overlay 
network at a wired node in the second wireless commu 
nity; and 

transmitting the message to the second wireless node using 
a second wireless protocol. 

7. The method of claim 1, further comprising: 
registering location information for the second wireless 

node in the DHT overlay network. 
8. The method of claim 7, wherein registering location 

information for the second wireless node in the DHT overlay 
network further comprises: 

hashing a unique ID for the second wireless node; and 
identifying a node in the DHT overlay network to store the 

location information for the second wireless node based 
on the hashed ID; and 

transmitting the location information to the identi?ed node 
for storage in the identi?ed node. 

9. The method of claim 7, further comprising: 
storing the location information for the second wireless 
node in at least two nodes in the DHT overlay network, 
wherein one of the at least two nodes has a lower latency 
to a wired node for the second wireless community. 

10. The method of claim 1, further comprising: 
receiving the message at a wired node in the second wire 

less community; 
using a local wireless protocol and discovery in the second 

wireless community to send the message from the wired 
node to the second wireless node. 

11. A node in a peer-to-peer network including a plurality 
of nodes organiZed as a DHT overlay network, the node 
comprising: 
means for storing location information for wireless com 

munities connected to the peer-to-peer network, each 
wireless community including a plurality of wireless 
devices that are con?gured to communicate with each 
other using a wireless protocol when within a predeter 
mined range; 

means for receiving new location information for the wire 
less nodes as the wireless nodes move from one of the 
wireless communities to another one of the wireless 
communities and for storing the new location informa 
tion in the means for storing, wherein the new location 
information for each moving wireless node includes a 
location of the wireless community of which the moving 
wireless node is a member; 

means for receiving a message via the DHT overlay net 
work from a ?rst wireless node in a ?rst wireless com 
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10 
munity of the wireless communities, the message being 
for a second wireless node in a second wireless commu 

nity of the wireless communities; and 
means for determining whether location information for 

the second wireless community is stored in the means 
for storing. 

12. The node of claim 11, further comprising: 
means for retrieving the location information for the sec 

ond wireless node from the means for storing in 
response to the means for determining the means for 
storing stores the location information for the second 
wireless node; and 

means for transmitting the message to a second wireless 
community including the second wireless node in 
response to the location information for the second wire 
less node not being stored in the means for storing. 

13. The node of claim 11, further comprising: 
means for routing the message via the DHT overlay net 
work to another node in the DHT overlay network stor 
ing the location information for the second wireless 
node. 

14. The node of claim 11, further comprising: 
means for receiving a request for location information via 

the DHT overlay network; and 
means for transmitting the location information to a node 

outside the DHT overlay network generating the 
request. 

15. An apparatus comprising: 
a node in a ?rst wireless community of a plurality of wire 

less communities, the node including a ?rst wireless 
interface and a second wired interface; 

wherein the node registers nodes in the ?rst wireless com 
munity in a DHT overlay network storing location infor 
mation for the plurality of wireless communities, each 
wireless community including a plurality of wireless 
devices that are con?gured to communicate with each 
other using a wireless protocol when within a predeter 
mined range, wherein registering includes storing loca 
tion information for the ?rst wireless community in the 
DHT overlay network for any new nodes joining the ?rst 
wireless community such that the DHT overlay network 
is maintained with current location information for wire 
less nodes as the wireless nodes move from one wireless 
community of the plurality of wireless communities to 
the ?rst wireless community; 

wherein the node is operable to receive a message from a 
?rst wireless node in the ?rst wireless community via the 
?rst wireless interface, wherein the message is being 
sent to a second wireless node in a second wireless 
community of the plurality of wireless communities; 
and 

wherein the node is operable to identify a node in the DHT 
overlay network storing location information for the 
second wireless community and transmit the mes sage to 
the node in the DHT overlay network via the wired 
interface. 

16. The apparatus of claim 15, wherein the node is operable 
to hash a unique ID of the second wireless node to identify the 
node in the DHT overlay network storing the location infor 
mation for the second wireless node. 

17. The apparatus of claim 15, wherein the ?rst wireless 
community and the second wireless community use different 
wireless protocols to communicate with members of their 
respective communities. 

18. Computer software embedded on a tangible computer 
readable medium, the computer software comprising instruc 
tions performing: 
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determining whether a message received from a ?rst wire- sending the message via a wireless network in the ?rst 
less node in a ?rst wireless community is for a second Wireless community to the second wireless node in 
Wireless node not in the ?rst wireless community or response to determining the message is for a wireless 
whether the message is for a wireless node in the ?rst node in the ?rst Wireless Community 
wire1ess Community; and 5 19. The computer software embedded on a tangible com 

puter readable medium of claim 18 further comprising 
instructions performing: 

hashing a unique ID for the ?rst wireless node; and 
identifying a node in the DHT overlay network to store 

10 location information for the ?rst wireless node based on 
the hashed ID. 

20. The computer software embedded on a tangible com 
puter readable medium of claim 18 further comprising 
instructions performing: 

identifying a node in the DHT overlay network to store 
location information for the ?rst wireless node based on 
latency to the node. 

determining location information for the second wireless 
node using a DHT overlay network in response to the 
message being for the second wireless node, “wherein 
the determining of the location information includes 
hashing a unique ID for the second wireless node to 
identify a node in the DHT overlay network storing 
location information for a second wireless community 
including the second wireless node, and” 

the DHT network stores location information for a plural- 15 
ity of wireless communities and is updated with new 
location information for wireless nodes as the wireless 
nodes move from one of the wireless communities to 
another one of the wireless communities; and * * * * * 
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